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SSkin homogeneity refers to the even 
distribution of skin color and texture, and 
research supports theories that visible skin 
condition and coloration can independently 
signal attractiveness, youth, and health.1 The 
desire for unblemished, clear skin permeates 
all cultures and societies, making the practice 
of skin lightening quite common worldwide.2 
In addition, prevalent in many cultures is the 
belief that lighter skin equates to beauty and a 
higher social status.3 In fact, many studies have 
shown that the use and overuse of lightening 
creams stems from this belief that having a 
lighter skin tone is more beautiful and more 
attractive than darker skin.4–7 With the cosmetic 
industry endorsing and making accessible various 
“lightening” creams, patients with skin of color 
attempt to “brighten” their complexion or to treat 
their facial hyperpigmentation with prescription 
and over-the-counter (OTC) creams. The latter’s 
use is unsupervised, and patients are frequently 
unaware of the potential side effects.5–9 In this 
study, we sought to determine characteristics 
associated with the use of lightening products 
and to determine participants’ beliefs, attitudes, 
and practices toward OTC lightening agents 
among people in the United States. 

 METHODS
This cross-sectional study included 

406 consecutive adults with cutaneous 
hyperpigmentation seen in a United States-
based dermatology clinic from February 
2015 through July 2016. Those included in 
the study were 18 years of age or older with 
a clinic referral for cosmetically burdensome 
hyperpigmentation. This study was approved 
by the Boston University Institutional Review 
Board, and verbal consent was obtained from all 
participants. 

There were two parts of the survey. The 
first portion included questions pertaining to 
patients’ demographics (e.g., age, sex, skin 
type, marital status, education); whether the 
patient had used OTC or prescription lightening 
products, including hydroquinone, triple 
combination cream, kojic acid, azelaic acid, 
and/or topical steroids, and their perceived 
benefit; monthly expenditures; and accessibility 
to lightening products. This portion of the 
survey was available in English, Spanish, and 
Portuguese. The second portion was completed 
by a board-certified dermatologist and included 
documentation of the hyperpigmentation 
disorder and skin type. 
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Data analysis. Data are shown as mean with 
standard deviation for continuous variables, 
and the number and frequency for categorical 
variables. Students t-test was used to compare 
continuous data and chi square test was used 
for categorical data. In order to determine 
significant predictors of use of OTC skin whitening 
products, a multivariable logistic regression 
model was developed using the following 
candidate variables: sex, age, skin type, marital 
status, education, and diagnosis type (melasma, 
postinflammatory hyperpigmentation [PIH], 
and other). Candidate variables were selected 
based on review of the literature and clinical 
knowledge. All data analysis was performed with 
Statistical Analysis System (SAS) version 9.4 (Cary, 
North Carolina). A p value <0.05 was considered 
statistically significant.

RESULTS
Of the 406 participants, the mean age 

was 41.1±12.5 years, 88.9 percent were 

women, 72.3 percent were employed, 37.0 
percent were married, and 45.0 percent had 
a college education or greater (Table 1). Most 
participants were Fitzpatrick Skin Types IV to VI 
(64.5%), and 70.2 percent reported being born 
outside the United States. The most frequent 
hyperpigmentation diagnoses were melasma 
(42.9%) and PIH (33.9%). 

Of the participants, 51.0 percent reported 
use of OTC lightening products. Compared to 
those who were not using OTC agents, those 
indicating usage were of similar age, sex, and 
ethnicity (Table 2). Patients with a diagnosis 
of melasma were most likely to use an OTC 
whitening agent (54.1%). Overall, 26.5 percent 
of patients reported some improvement using 
an OTC product. Of those using OTC products, 
56.1 percent had also tried a prescription 
product and 84.1 percent had consulted 
with a physician at some time during his/her 
treatment (Table 3). Products were obtained 
at United States pharmacies (57.5%), abroad 

(12.1%), from community stores (10.6%), and 
from friends (7.7%) (Table 3). 

Regarding the components of the lightening 
cream, hydroquinone was the most commonly 
used ingredient (59.1%), which among 
users, was felt to be effective in 36.7 percent 
of cases (Table 3). A majority (63.5%) of 
patients used hydroquinone for less than 
six months, and 15.2 percent of participants 
reported using hydroquinone for more than 
one year. When looking at both OTC and 
prescription products, triple combination 
cream (Tri-luma®-fluocinolone acetonide, 
hydroquinone, and tretinoin) was the second 
most commonly used product (16.3%), which 
among users, was associated with a higher 
rate of improvement (74.1%). Other lightening 
products, including those that contained kojic 
acid, azelaic acid, steroids, or antioxidants, 
were each used by less than 15 percent of 
patients and were associated with overall low 
rates of improvement (<25% for each). Of 

TABLE 1. Basic demographics characteristics of the 
study population (n=406)

CHARACTERISTICS 
STUDY 

COHORT
  n (%)*

Age (mean±standard deviation) 41.1±12.5

Female 361 (88.9)

Fitzpatrick skin type

I/II/III 144 (35.5)

IV/V/VI 262 (64.5 )

Born in United States 121 (29.8)

Primary language (n=399*)

English 170/399 (42.6)

Spanish 158/399 (39.6)

Other 71/399 (17.8)

Employed (n=386*) 279/386 (72.3)

Marital status (n=397*)

Single 196/397 (49.4)

Married 147/397 (37.0)

Other 54/397 (13.6)

College education or greater (n=396*) 178/396 (45.0)

Hyperpigmentation diagnosis (n=438*)

Melasma 172/438 (42.9)

Post-inflammatory hyperpigmentation 146/438 (33.9)

Others 93/438 (23.2)

*Denominators might differ due to incomplete data

TABLE 2. Comparison of characteristics between patients who use and do not use OTC whitening 

CHARACTERISTICS OTC YES
n=207 (51%)

OTC NO
n=199 (49%) P-VALUE

Age (mean±standard deviation) 40.8±12.3 41.5±12.8 0.563

Female 189 (91.3) 172 (86.4) 0.117

Skin Type

0.173 I/II/III 67 (33.2) 77 (38.6)

 IV/V/VI 135 (66.8) 122 (61.4)

Born in USA 64 (30.9) 57 (28.6) 0.616

Primary language (N=399*)

0.653
English 84 (41.2) 86 (44.1)

Spanish 80 (39.2) 78 (40.0)

Other 40 (19.6) 31 (15.8)

Employed (N=386*) 54 (27.3) 53 (28.2) 0.840

Marital status (N=397*)

0.870
Single 101 (50.2) 95 (48.5)

Married 69 (34.3) 78 (39.8)

Others 31 (15.5) 23 (11.8)

College education or greater (N= 396*) 89 (44.3) 89 (45.6) 0.988

Hyperpigmentation diagnosis (N=438*)

<0.001
Melasma 112 (54.1) 60 (30.2)

Post-inflammatory hyperpigmentation 73 (35.5) 73 (36.7)

Others 39 (18.9) 81 (40.6)

OTC: Over-the-counter
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those using lightening products, 45.7 percent 
were paying more than $30 monthly for their 
cream, and 28.9 percent believed that a more 
expensive agent would be more effective 
(Table 3). Among those using lightening 
creams, 78.7 percent also reported regular use 
of sunscreen.

After multivariable regression, the type 
of hyperpigmentation disorder was the only 
factor independently associated with use 
of an OTC product. Compared to those with 
alternative hyperpigmentation disorders (i.e. 
“other”), a diagnosis of melasma (Odds ratio 
[OR] 5.36; 95% Confidence interval [CI]: 2.98, 
9.63; p<0.001) and PIH (OR 2.38; 95% CI: 1.25, 
4.53; p=0.008) was strongly associated with 
an increased odds of using an OTC whitening 
agent. Skin type, age, sex, marital status 
and education level did not demonstrate 
independent associations with OTC medication 
use (Figure 1).

DISCUSSION
This novel cross-sectional study explores 

OTC skin lightening practices in a patient 
population based in the United States. The 
reasons behind such practices are multifold, 
not only inclusive of the desire to obtain an 
even skin tone but also due to the perception 
that a lighter skin tone could reflect a 
better socioeconomic status, better job 
opportunities, and more attractiveness with 
marital prospects.4,8,10–13 Our sample included 
a darkly pigmented patient population in 
which melasma was significantly associated 
with the use of lightening agents, particularly 
OTC agents. PIH was the second most common 
disorder in our population associated with the 
use of these agents. Dlova et al6 conducted 
a similar survey in Indian and African 
communities and found comparable results. 
The main purpose of these creams was to 
treat facial hyperpigmentation in 67 percent 
of their responders followed by overall skin 
lightening in 33 percent. However, many 
studies originating from countries outside 
of the United States describe the use of such 
creams as bleach.4–6,11,13,14 This is illustrated 
in a study from Jordan where a darker skin 
tone was associated with more unindicated 
usage of these agents, particularly for 
bleaching rather than treating a particular 
hyperchromic or hyperpigmented disorder.4 In 
a study performed in Sweden, where the skin 

type is much lighter, looking at the trends of 
lightening agents, it was noticed that their use 
is low, with only 2.6 percent of responders ever 
using lightening agents. And from these users, 
only 12 percent originated from Sweden, the 
majority being immigrants from Asia, Africa, 
and the Middle East.12

According to our survey, the purchase of 
the creams was mostly from pharmacies 
in the United States or community stores, 
while a small number obtained creams from 
abroad or friends. With OTC products easily 
accessible and appealing, patients assume 
these products are safe to use and can be used 
without any supervision.4,14,15 Many studies 
have shown that the choice of a lightening 
product relies primarily on the media effect 
with words such as “bright,” “beautiful,” 
“rejuvenate,” and “lovely.”8,14,16 In addition, 
brand names have been shown to be sought 
after and trusted in numerous studies.6,8,11,14 
It has also been shown that patients believe 
more expensive products equate to improved 
safety and effectiveness.12 The majority of our 
study cohort expressed this sentiment, with 
approximately one third not believing that a 
more expensive cream would help their brown 
spots more, and approximately half of the 
responders paying more than $30 a month 
for their product. Put into another context, a 
“low price/relative affordability” is a major 
factor affecting the choice of Filipino, Indian, 
Arab, and African consumers with monthly 
expenditure on such products often not 
exceeding $20.4,6,14 

Although the use of OTC lightening agents 
is vast, their overall effectiveness has yet to 
be established. In our study, more than half of 
our responders were not satisfied with their 
OTC creams, reporting that the creams did not 
improve hyperpigmentation. This could be due 
to the weaker composition of OTC products. For 
example, the gold standard for skin lightening, 
hydroquinone, is highly regulated under the 
United States Food and Drug Administration 
(FDA) Over-the-counter Miscellaneous 
Panel, with higher percentages needing a 
prescription and physician supervision.17 
Although the majority of our study cohort 
was disappointed in the effectiveness of 
their OTC products, hydroquinone and 
triple combination cream did show efficacy 
that is comparable to current literature. 
Other studies have shown superiority of 

TABLE 3. Pertinent survey responses in those who have 
tried OTC creams 

SURVEY QUESTION N= 207 (%)

Reported improvement with OTC (n=155*)

Yes
No
Do not know

41/155 (26.5)
91/155 (58.7)
23/155 (14.8)

Monthly expenditure on “over-the-counter” products 
(n=199*)

<$30
>$30 <$100
>$100

108 (54.3)
78 (39.2)

13/199 (6.5)

Belief that more expensive medicines/products help 
lighten your dark/brown spots more (n=204*)

Yes
No
Do not know

59/204 (28.9)
62/204 (30.4)
83/204 (40.7)

Location product was obtained (n=200*)

US pharmacy
Abroad 
Community store
Friend
Not relevant

119/200 (57.5)
25/200 (12.1)
22/200 (10.6)
16/200 (7.7)
18/200 (8.7)

Tried prescription product (n=205*)

Yes
No
Do not know

115/205 (56.1)
89/205 (43.4)

1/205 (0.5)

Consulted physician to obtain the product (n= 132*)

Yes
No
Do not know

111/132 (84.1)
15/132 (11.4)

6/132 (4.5)

Used Hydroquinone (n=203*)

Yes
No
Do not know

120/203 (59.1)
35/203 (17.2)
48/203 (23.6)

Reported improvement with hydroquinone use 
(n=120*)

Yes
No
Do not know

44/120 (36.7)
55/120 (45.8)
21/120 (17.5)

Duration of hydroquinone use (n= 118*)

<6 months
6–12 months
>12 months

75/118 (63.5)
25/118 (21.2)
18/118 (15.2)

*Denominators might differ due to incomplete data
OTC: Over-the-counter
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the triple combination cream in treating 
hyperpigmentation. When compared head to 
head with hydroquinone alone, 64.2 percent of 
cases improved with it, reducing their global 
melasma scale to “none” or  “mild” compared 
to 39.4 percent of the hydroquinone cases.18 
Like other studies, a large proportion of our 
patient population reported not knowing 
the composition of their creams.11 The small 
proportion that was aware of the composition 
of their creams rarely thought OTC creams were 
effective. Azelaic acid, antioxidants, kojic acid, 
and steroid-containing products were noted to 
lead to improvement in hyperpigmentation in 
less than 25 percent of the respondents.

Limitations. Limitations include the 
single-center study design with the majority 
of the responders being female. Another 
limitation is the cross-sectional design, with 
the drawbacks of recall bias, misinterpretation 
of questions, and reporter bias. Also, the 
survey questions were focused ones, looking 
at the trends of skin lightening for cases of 
dyschromia, and not inquiring about bleaching 
practices, commonly mentioned in other 
studies. 

 CONCLUSION
To the best of our knowledge, this study 

is among the first to report on the use of OTC 
lightening products in a large, United States-
based population. This primarily descriptive 
study highlights important aspects of those 
who use lightening products. Women and those 
with a diagnosis of melasma and PIH were 
more likely to have tried an OTC lightening 
cream. More than half of our responders 
were not satisfied with their OTC creams, 
reporting that the creams did not improve 
their hyperpigmentation.  In addition, highest 
efficacy was reported with prescription, 
triple combination cream. Although other 
characteristics of patients who were more 
bothered by hyperpigmentation tended to be 
of darker skin types, working, less-educated, 
and born outside of the United States, there 
was no statistical difference in these parameters 
in those who had actually tried OTC lightening 
agents or not. 

 The use of OTC lightening agents is 
widespread. Interestingly, only about half 
of our sample population, all of which had 
cosmetically bothersome hyperpigmentation, 

FIGURE 1. Factors associated with the use of an over-the-counter whitening agents

TABLE 3, continued. Pertinent survey responses in 
those who have tried OTC creams 

SURVEY QUESTION N= 207 (%)

Used Tri-Luma (n=196*)

Yes
No
Do not know

32/196 (16.3%)
90/196 (45.9%)
74/196 (37.8%)

Reported improvement with Tri-luma (n=27*)

Yes
No
Do not know

20/27 (74.1%)
6/27 (22.2%)
1/27 (3.7%)

Used Kojic Acid (n=200*)

Yes
No
Do not know

17/200 (8.5%)
98/200 (49.0%)
85/200 (42.5%)

Reported improvement with Kojic acid (n=23*)

Yes
No
Do not know

2/23 (8.7%)
14/23 (60.9%)
7/23 (30.4%)

Used Azelaic Acid (n=197*)

Yes
No
Do not know

8/197 (4.1%)
106/197 (53.8%)
83/197 (42.1%)

Reported improvement with Azelaic Acid (n=9*)

Yes
No
Do not know

1/9 (11.1%)
5/9 (55.6%)
3/9 (33.3%)

Used Antioxidants (n=197*)

Yes
No
Do not know

28/197 (14.2%)
91/197 (46.2%)
78/197 (39.6%)

Reported improvement with Antioxidants (n=16*)

Yes
No
Do not know

4/16 (25.0%)
8/16 (50.0%)
4/16 (25.0%)

Used (or tried) steroid (n=192*)

Yes
No
Do not know

9/192 (4.6%)
118/192 (60.8%)
67/192 (34.5%)

Reported improvement with Steroid Cream (n=10*)

Yes
No
Do not know

2/10 (20.0%)
3/10 (30.0%)
5/10 (50.0%)

*Denominators might differ due to incomplete data
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had tried OTC lightening agents, with the vast 
majority consulting a clinician during the 
course of their treatment. This indicates a large 
group of patients that dermatologists have the 
opportunity to educate and advise on proper 
application of lightening products as well as 
inform on the side effects of inappropriate use 
of lightening agents. 
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